Abstract. The relativistic equations for the electromagnetic and gravitation interactions are similar: The only Lagrangian equation is the equation with Lorentz force. The potential satisfies the wave equation with the right -hand side proportional to the velocity of another particle multiplied by the delta -function concentrated at the position of another particle. If the interaction propagates at the speed of light, then the wave equation has the unique solution: the Liénard -Wiechert potential. The Maxwell equations are completely defined by the obtained relativistic Coulomb law. The Coulomb law and the Newton gravity law differ from each other only in the choice of the constants. If we choose in Coulomb law the electric charges equal to the masses and choose the interaction constant of another sign, then we get Newton gravity law. If we choose in the relativistic Coulomb law the electric charges equal to the masses and choose the interaction constant of another sign, then we get the relativistic Newton gravity law.
Introduction
The celestial mechanics is based on the gravity law discovered by Newton (1687). Cavendish (1773) proved by experiment that the force of interaction between the electric charged bodies is inversely proportional to the square of distance. This discovery was left unpublished and later was repeated by de Coulomb (1785). The electrodynamics equations were formulated by Maxwell (1873). The analysis of these equations led Lorentz [1] , Poincaré [2] (this paper is the short version of the paper [4] ), Einstein [3] and Minkowski [5] to the creation of the theory of relativity. The Lorentz paper [1] was based on the covariance of Maxwell equations under the Lorentz transformations. The Lorentz transformation and the Lorentz group were correctly defined by Poincaré [2] , [4] . The Lorentz proof [1] of the covariance of Maxwell equations under the Lorentz group was also corrected by Poincaré [2] , [4] . The idea of the relativistic Newton gravity law was proposed by Poincaré [4] : "In the paper cited Lorentz [1] found it necessary to supplement his hypothesis in such a way that the relativity postulate could be valid for other forces in addition to the electromagnetic ones. According to his idea, because of the Lorentz transformation (and therefore because of the translational movement), all forces behave like electromagnetic (despite their origin).
"It turned out to be necessary to consider this hypothesis more attentively and to study the changes it makes in the gravity laws in particular. First, it obviously enables us to suppose that the gravity forces propagate not instantly but at the speed of light. One could think that this is a sufficient for rejecting such a hypothesis, because Laplace has shown that this cannot occur. But, in fact, the effect of this propagation is largely balanced by some other circumstance; hence, there is no any contradiction between the law proposed and the astronomical observations. "Is it possible to find a law satisfying the condition stated by Lorentz and at the same time reducing to the Newton law in all the cases where the velocities of the celestial bodies are small to neglect their squares (and also the products of the accelerations and the distance) compared with the square of the speed of light?"
This problem was formulated in other words in the paper [2] . The general relativity [6] was another attempt to solve the gravity problem. Einstein tried hard all his life to unify the general relativity and the electrodynamics. It seems quite natural, for the Coulomb law and the Newton gravity law differ from each other only in the choice of the constants. In this paper we find the relativistic Coulomb law by making use of the Poincaré requirements and the additional requirements. The Maxwell equations are completely defined by the obtained relativistic Coulomb law. If we choose in the relativistic Coulomb law the electric charges equal to the masses and choose the interaction constant of another sign, then we get the relativistic Newton gravity law.
Relativistic laws
We look for the relativistic Coulomb law in the following form
The equation (2.1) and the second identity (2.3) imply
Let the functions F α 1 ···α k+1 (x) satisfy the equation (2.4). Then three equations (2.1) for µ = 1, 2, 3 are independent
The following lemma is proved in the paper [7] . Lemma 1. Let there exist a Lagrange function L(x, v, t) such that for any world line, x µ (t), x 0 (t) = ct, and for any i = 1, 2, 3 the relation
holds. Then the Lagrange function has the form
and the coefficients in the equations (2.5) are
We define Here we use the coefficients (2.9), (2.10).
The Coulomb law has the form
13)
14)
where q 1 , q 2 are the electric charges and K is the constant. The Newton gravity law is the equations (2.13), (2.14) with the constants q k = m k , k = 1, 2, K = − G where the gravitation constant G = (6.673 ± 0.003) · 10 −11 m 3 kg −1 s −2 . We define the relativistic Coulomb law
The right -hand sides of the equations (2.14) and (2.17) differ from each other in the velocity of another particle.
The following lemma is proved in the paper [7] . Lemma 2. If the world line, x µ j (t), x 0 j = ct, satisfies the condition
19)
then for an arbitrary matrix Λ µ ν from the Lorentz group
where the function t(t 1 ) is defined by the equation
If the condition (2.19) for j = 1, 2 is valid, the relations (2.20), (2.21) imply the Lorentz covariance of the equations (2.15) -(2.17). The Lorentz covariance of the Maxwell equations will be the consequence of the Lorentz covariance of the equations (2.15) -(2.17) and the Poincaré requirement that the interaction propagates at the speed of light.
If a distribution e 0 (x) ∈ S ′ (R 4 ) satisfies the equation 
where the step function
Proof. Let the equation (2.22) have two solutions e (1) (x), e (2) (x) whose supports lie in the closed upper light cone. In view of the convolution commutativity these solutions coincide The substitution of the distribution (2.24) into the equality (2.23) yields 
The substitution of the expressions (2.27) into the equations (2.15), (2.16) yields the Coulomb law (2.13), (2.14). All Poincaré requirements are fulfilled. If we insert the constants q k = m k , k = 1, 2, K = − G into the equations (2.15), (2.16), (2.26), then we obtain the relativistic Newton gravity law. The interaction between n charged bodies is given by the equations
where µ = 0, ..., 3, k = 1, ..., n and the functions F µν (x k , x j ) are given by the relations (2.16), (2.26).
Lemma 4. The potentials (2.26) satisfy the equation
Proof. Let us define the vector
The world line x µ j (t) satisfies the condition x 0 j (t) = ct. Hence the definition (2.30) implies
The relations (2.31) imply the continuity equation The relations (2.33), (2.36) imply that the fields in the relativistic Coulomb law (2.28) satisfy the Maxwell equations with the current given by the right -hand side of the equality (2.33). Therefore the electrodynamics is completely defined by the relativistic Coulomb law (2.16),
